To assess D. magna growth responses to acute contaminant exposure, we sampled 3 163 replicates of 20 neonates placed in pre-weighed aluminum cups and dried overnight at 40˚C in a 164 drying oven (Fisher Scientific Isotemp Oven) to determine the average initial mass of the 165 daphnids with a microbalance (Sartorius ME 36S, Gorttingen, Germany). After 48 h of growth, 166 differently exposed daphnids were collected from replicate jars (n = 5 per treatment) containing to the propranolol and PFOS exposed neonates. To determine differences in growth for atrazine 228 exposed animals a t-test (two-tailed, equal variance; Excel 2013 with data analysis add on) 229 between solvent control and atrazine neonates were performed. We set the critical p ≤ 0.05 230 adjusted with a Bonferroni correction for multiple comparisons (p ≤ 0.0125).
12
The 1 H NMR spectra region from 0.5 to 10 ppm was divided into 0.02 ppm widths 232 resulting in a total of 475 buckets using AMIX software (v3.9.7; Bruker BioSpin Rheinstetten 233 Germany). Residual water peaks residing in the area between 4.70 -4.85 ppm were excluded to 234 eliminate differences due to water suppression. All spectra were scaled to total intensity. The ideal for non-targeted metabolomics that generates 475 buckets (response variables) from 1 240 spectra. If no separation is observed between the control and exposed treatments it indicates the 241 metabolome was not altered. However if significant separation is observed then individual 242 metabolites can be identified and examined to determine the response between control and 243 exposed treatments.
244
Metabolites were identified by comparing the resonances in the spectra obtained to the 245 AMIX database as well as published resonances for selected metabolites [15, 30, 33, 34] . The 246 percent change of metabolites was calculated by using the bucket intensities for the exposed 247 groups (atrazine, PFOS, and propranolol) and the control groups (solvent control and control 
RESULTS

257
Daphnia magna growth rates were altered depending on the contaminant exposure.
258
Neonate daphnids in the solvent control (exposed to 0.03% acetone) and PFOS exposure did not 259 decrease their growth rates compared to the control animals, thus maintaining a growth rate of 260 ~50 % per day (doubling their body mass every two days; Figure 1 ). However, neonates exposed 261 to atrazine (t (8) = 6.93, p < 0.001) and propranolol (t (8) = 13.39, p < 0.001) caused significant 262 decreases in growth compared to the control neonates ( Figure 1 ). The reduction in growth was 263 more severe in propranolol exposure with neonates only growing ~ 11 % per day, whereas 264 atrazine exposed neonates were able to grow ~ 30 % per day (Figure 1 ).
265
The first 2 axes of the average PCA scores plots explained 86% and 85% of the variation 266 for the neonate and adult D. magna respectively. Average PCA scores plots of the metabolome 267 identified significant separation in the animals exposed to propranolol and PFOS from the Figure S3 ).
284
Generally, neonates exposed to propranolol significantly increased many of amino acids 285 metabolites (between ~15-70 %) and had decreased glucose and tryptophan compared to the 286 control ( Figure 4 ). Neonates exposed to atrazine resulted in only significant increases in alanine 287 (increase ~50 %) with all other metabolites remaining the same as the solvent control (Figure 4) .
288
Finally neonates exposed to PFOS decreased some of their amino acids metabolites (leucine, compared to the controls where other targeted metabolites did not differ (Figure 4 ). Adults 291 exposed to propranolol resulted in many amino acids (except glycine) being increased (~20-70 % 292 increase) and decreased glucose compared to the control group. Atrazine exposure in adult D. 293 magna caused a similar metabolic profile to propranolol however glycine was significantly 294 decreased (~20%) compared to the solvent controls. Adult exposure to PFOS revealed increases 295 in many amino acid metabolites (except glycine) similar to propranolol, however no decrease in 296 glucose was observed (Figure 3) .
297
Neonate and adult daphnids exposed to propranolol had similar metabolic profiles, with exposure and these changes are not always consist through ontogeny. Furthermore, these results 315 suggest that the ecological impacts of contaminant exposure are not equal across ontogeny in D. 316 magna and could alter ecosystem dynamics due to different stressors on various ages.
317
When organisms are exposed to a different class of contaminants their biochemistry, and 318 thus metabolic pathways, are altered in a specific way [15, 30, 34, 46] . viridis, an oxidative stress response has been identified by increases in superoxide dismutase, 369 and catalase activity and decreases in glutathione when animals are exposed to PFOS [53] .
370
Unlike the propranolol and atrazine neonate exposure, PFOS did not cause a reduction in growth, 371 but did alter the metabolic profile. Our study observed similar metabolic responses as 372 earthworms within the neonate PFOS exposure treatment, with many amino acid metabolites 373 being decreased relative to the control treatments. If the toxic MOA in daphnids disrupts 374 membranes, or makes membranes more permeable, the metabolic profile of neonates exposed to 375 PFOS may be experiencing osmotic stress, as similar metabolome patterns were identified with 376 D. magna exposed to salt stress [43] . Alternatively, many of the amino acids that were found to 377 decrease significantly are essential (e. [39, 40] ; however, our metabolomics study does not support this argument.
390
For example neonates acutely exposed to atrazine had very similar metabolic profiles to the 391 solvent controls, while the adults exposed to atrazine caused many targeted metabolites to 392 increase compared to the solvent control. We suspect exposing neonates to atrazine caused the 393 decreased in growth as seen with other endocrine disruptors in D. (p ≤ 0.0125) between control and exposed treatments. 
